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CLAIMS 

1 . A method for preparing a compound of formula (6), 




10 



(6) 

and salts, stereoisomeric forms, and racemic mixtures thereof, characterized in that said 
method starts from a compound of formula (2), 




(2) 

wherein E is an electrophilic moiety; 
transforming compound of formula (2) into a compound of formula (3), 




15 

(3) 

wherein LG is a leaving group; and 
reacting compound of formula (3) with a compound of formula (5), 

R3 

PG 



20 




"N y NH 
R2 OH R4 
(5) 
wherein 

PG is a protecting groiq>; 

Rz is hydrogen or Ci^lkyl; 
25 R3 is C3-7cycloalIcyl, aryl, Het', Het^, or Ci-ealkyl optionally substituted with 

C3.7cycloalkyl, aryl, Het', or Het^; wherein each Cj-vcycloalkyl, aryl, Het', and Het^ 
may be optionally substituted with one or more groups selected from 0x0, Ci^alkyloxy, 
C^alkyl, 
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Ci^alkylsulfonyl, aminosulfonyl, amino, Ci-ealkylcarbonylainino, hydroxyCi^alkyl, 
cyano, Ci-^alkyloxycarbonyl, amtnocarbonyl, halogen or trifluoromethyl, wherein each 
amino maybe mono- or disubstitued with Ci^alkyl; 

R4 is selected firom the group comprising hydrogen, Ci^alkyloxycarbonyl, 

5 carboxyl, aminocarbonyl, mono- or di(Ci^alkyl)aminocarbonyl, Ca-ycycloalkyl, 
Ca^alkenyl, C2^alkynyl, or Ci^alkyl optionally substituted with one or more 
substituents each independently selected from aryl, Het\ Het^, C3-7cycloalkyl, 
Ci^alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(Ci^alkyl)aminocaibonyl, 
aminosulfonyl, CMalkyl-S(=0)t, hydroxy, cyano, halogen and amino optionally mono- 

10 or disubstituted where the substituents are each independently selected from Ci^aUcyl, 
aryl, arylCi^alkyl, Ca-vcycloalkyl, Ca-vcycloalkylCMalkyl, Het\ Het^, Het^Ci^alkyl 
and Het^Ci^alkyl; and 

t is zero, one or two. 

15 2, A method according to claim 1 for preparing a compoimd of formula (6), 
characterized in that said method comprises the steps of: 
alkylating a compound of formula (1) 




20 (1) 
resulting into a compound of formula (2); 




25 (2) 
wherein E is a Ci-^alkyl; 
reacting compound of formula (2) with a sulfonation agent, resulting in a compound of 
formula (3); 




30 



(3) 

wherein LG is a leaving group; and 
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coupling compound of formula (3) with a cotnpoimd of fonnula (5). 



R3 




R2 OH R4 

(5) 

5 

wherein PG is a protecting group; and 

wherein Ri, Ra* and R4 are as claimed in cUum 1 . 

3. A method according to any one of claims 1 to 2, characterized in that conq>ound of 
10 formula (3) is a compound of formula (3"*). 

O 




(3'") 



IS 4. A method according to any one of claims I to 3, characterized in that compound of 
formula (5) is obtained by amination of an epoxide-containing compound of formula 
(4), and the amination reagent is H2N-R4, wherein R4 is as claimed in any one of claims 
1 to 3. 



R3 R3 




20 (4) (5) 

5. A method according to any one of claims 1 to 4, wherein compound of formula (5) is 
compound of formula (5*). 




25 



(5') 
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6. A compound having fbnnula (6) 




5 (6) 

and salts, stereoisomeric forms, and racemic mixtures thereof, characterized in that PG, 
R2, R3,R4, and E are as defined in any one of claims 1 to S. 

7. A compound according to claim 6, characterized in that 
10 R2 is hydrogen; 

R3 is aiylCi^alkyl, arylmethyl, or phenylmethyl; 

R4 is unsubstituted Ci^alkyl or Ci-^alkyl substituted with one or more 
substituents selected from aryl, Het\ Het^, Cs-vcycloalkyl and amino optionally mono- 
or disubstituted where the substituents are selected from CMalkyl, aryl, Het^ and Het^. 

15 

8. A compound according to any one of claims 6 to 7, chaiBcterized in fliat 

R2 is hydrog^; 

R3 is phenylmethyl; and 

R4 is isobutyl. 

20 

9. A compound according to any one of claims 6 to 8, characterized in that the 
compound has formula (6")- 

4 3 

I I 10 
R2 OH R4 

(6") 

25 

10. A compound according to any one of claims 6 to 9, characterized in that the 
compound has formula (6*"). 
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1 1. A compound according to any one of claims 6 to 10, characterized in that said 

5 compound is in the form of a salt selected from trifluoroacetate, fumarate, cbloroacetate 
and metiianesulfonate. 

12. A method for preparing a compound of formula (9), wherein said method comprises 
the methods according to any one of claims 1 to 5, characterised in that said method 

10 ftirther comprises 

aminating compound of formula (6) to obtain compound of formula (7), wherein 



R6 




(7) 

15 

R6 is hydrogen, hydroxy, Ci^alkyl, Het'Ci^alkyl, Het^Ci^lkyl, aminoCi-ealkyl 
whereby the amino group may optionally be mono-or di-substituted with Cualkyl; 
Rg is hydrogen, Ci^alkyl, or -A-R7; 

A is C,-6alkanediyl, -C(=0)-, -C(=S)-, -S(=0)2-, Ci^alkanediyl-C(=0)-, 
20 Ci^alkanediyl-C(=S)- or CMalkanediyl-S(=0)2S whereby the point of attachment to 
the nitrogen atom is the Ci^alkanediyl group in those moieties containing said group; 

R7 is Ci^alkyloxy, Het^, Het'oxy, Het^, Het^oxy, aryl, aryloxy, C3.7cycloalkyl, 
or optionally mono- or disubstituted amino; and 

in case -A- is oflier than Ci^alkanediyl then R7 may also be Ci^alkyl, 
25 Het'Ci^alkyl, Het^oxyCi^talkyl, Het^C^alkyl, Het^oxyCi^alkyl, aiylCMalkyl, 
aryloxyCi^alkyl or amino-Ci^alkyl; whereby each of the amino groups in the 
definition of R7 may optionally be substituted with one or more substituents selected 
from Ci^alkyl, Ci^alkylcarbonyl, Ci^alkyloxycarbonyl, aryl, arylcaibonyl, 
aryloxycarbonyl, Het\ Het^, arylCi-4alkyl, Het^-Ci^alkyl or Het^CMalkyl ; and 
30 -A-R7 may also be hydroxyCi^kyl; and 
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Re and - A-R7 taken together with the nitrogen atom to which they are attached 
may also form Het' or Het^; 

deprotecting compound of formula (7) to obtain compound of formula (8), 

R6 



R2 OH R4 



(8) 

coupling a radical of formula Ri-L- to obtain confound of formula (9), 



R1 



(9) 

and TV-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and 
metabolites thereof, wherein 
15 Ri is selected from the group comprising hydrogen, Ci-ealkyl, Cj^alkenyl, 

arylC^alkyl, Cj-ycycloalkyl, Cs.ycycloalkylCMalkyl, aryl, Het', Het'Ci-ealkyl, Het^ 
Het^Ci^alkyl; and Ri may also be a radical of formula (10) 




R„a 



R^,b R9 

20 (10) 

R9, Rioa and Riob are, each independently, hydrogen, CMalkyloxycarbonyl, 
carboxyl, aminocarbonyl, mono- ordi(CMalkyl)aminocarbonyl, Ca-ycycloalkyl, 
C2-6alkenyl, Ci^alkynyl or Ci^alkyl optionally substituted with aryl, Het\ Het^, 
Ca-icycloalkyl, Ci^alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(Ci^alkyl)- 

25 aminocarbonyl, aminosulfonyl, CMalkylS(0)t, hydroxy, cyano, halogen or amino 
optionally mono- or disubstituted where the substituents are each independently 
selected from CMalkyl, aryl, arylCi^alkyl, C3.7cycloalkyl, C3-7cycloalkylCMalkyl, 
Het\ Het^ Het'Ci^alkyl and 
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Het^Ci^alkyl; whereby R9, Rioa and the carbon atoms to which they are attached may 
also form a Ca-Tcycloalkyl radical; 

when L is -0-Ci^kanediyl-C(=O)- or -NRi2-C,^alkanediyl-C(=0)-, then R9 
may also be 0x0; 

5 Riia is selected from the group comprising hydrogen, Ci-ealkenyl, C2-6alkynyl, 

C3.7Cycloalkyl, aryl, aminocarbonyl optionally mono- or disubstituted, 
aminoCi^alkylcarboTiyloxy optionally mono- or disubstituted, Ci^alkyloxycarbonyl, 
aryloxycarbonyl, Het^oxycarbonyl, Het^oxycarbonyl, aryloxycarbonylCi-4alkyl, 
arylCMalkyloxycarbonyl, Ci^alkylcarbonyl, Cj.Tcycloalkylcarbonyl, C3-7cycloalkyl- 

10 CiMalkyloxycaibonyl, Cj-Tcycloalkylcarbonyloxy, carboxylCi-4alkylcarbonyloxy, 

Ci^alkylcarbonyloxy, arylCi^alkylcarbonyloxy, arylcarbonyloxy, aiyloxycarbonyloxy, 
Het'caibonyl, Het^carbonyloxy, Het^CMalkyloxycaibonyl, Het^caibonyloxy, 
Het^CMalkylcarbonyloxy, Het^Ci^lkyloxycarbonyloxy or Ci^alkyl optionally 
substituted witii aryl, aryloxy, Het^ or hydroxy; wherein the substituents on the amino 

15 groups are each independently selected from Ci^alkyl, aryl, arylCi-4alkyl, C3-7cyclo- 
alkyl, C3-7cycloalkyl 

Ci^alkyl, HetS Het^, Het'Ci^alkyl and Het^Ci^alkyl; 

Riib is selected from the group comprising hydrogen, C3.7cycloalkyl, 
C2^alkenyl, 

20 C2^alkynyl, aryl, Het\ Het^ or Ci^alkyl optionally substituted with halogen, hydroxy, 
Ci^alkylS(=0)t, aryl, C3,7cycloalkyl, Het^ Het^, amino optionally mono- or 
disubstituted where the substituents are each independently selected from Ci^alkyl, 
aryl, arylCi^alkyl, C3.7cycloalkyl, C3.7cycloalkylCMalkyl, Het^ Het^, Het^CMalkyl 
andHet^Ci^alkyl; 

25 whereby Rub may be linked to the remainder of file molecule via a sulfonyl 

group; and 

L is selected from the group comprising -C(=0)-, -0-C(=0)-, -NRi2-C(=0)-, 
-0-Ci^alkanediyl-C(=O)-, -NRi2-Ci-6alkanediyl-C(=0)-, -S(=0)2-, -0-S(=0)2-, - 
NRi2-S(=0)2 whereby either the C(=0) group or the S(=0)2 group is attached to the 
30 NR2 moiety; whereby the Ci-6alkanediyl moiety is optionally substituted with a 
substituent selected from hydroxy, aryl, Het\ and Het^; 

R12 is hydrogen, Ci^alkyl, C2-6alkenyl, arylCi^alkyl, C3.7cycloalkyl, 
C3-7cycloalkylC,^alkyl, aryl, Het^ Het^C^alkyl, Het^ Het^Ci^alkyl; 

R2 is hydrogen or Ci^kyl; 
35 R3 is C3-7cycloalkyl, aryl, Het\ Het^, or Ci-ealkyl optionally substituted with 

C3.7cycloalkyi, aryl, Het\ or Het^; wherein each C3-7cycloalkyl, aryl, Het\ and Het^ 
may be optionally substituted with one or more groups selected from 0x0, Ci^lkyloxy, 
C^alkyl, 
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10 



15 



20 



25 



Ci^salkylsulfonyl, aminosulfonyl, amino, Ci^alkylcarbonylainmo, hydroxyCi^alkyl, 
cyano, Ci^alkyloxycarbonyl, aminocarbonyl, halogen or trifluoromethyl, wherein each 
amino maybe mono- or disubstitued with Ci^alkyl; 

R4 is selected from the group comprising hydrogen, CMalkyloxycarbonyl, 
carboxyl, aminocarbonyl, mono- or di(CMalkyl)aminocarbonyl, Ca-TCycloalkyl, 
Ci^alkenyl, C2^alkynyl, or Ci^alkyl optionally substituted with one or more 
substituents each independently selected from aryl, Het\ Het^, Ca-ycycloalkyl, 
Ci-*alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(Ci^allcyl)aminocarbonyl, 
aminosulfonyl, Ci^alkyl-S(==0)t, hydroxy, cyano, halogen and amino optionally mono- 
or disubstituted where the substituents are each independently selected from Q^alkyl, 
aiyl, arylCi^alkyl, Ca-Tcycloalkyl, Ca-vcycloalkylCi^alkyl, Het\ Het\ Het^Ci^alkyl 
andHet^Ci-4alkyl; and 

t is zero, one or two. 

13. The method according to claim 12, wherein 
Ri is a radical of formula (10) 



R99 Rioa and Riob are, each independently, hydrogen, Ci^alkyloxycarbonyl, 
carboxyl, aminocarbonyl, mono- or di(Ci-42iIkyl)aminocarbonyl, Ca-vcycloalkyl, 
C2^alkenyl, C2^alkynyl or Ci^allqrl optionally substituted with aryl, Het\ Het^, 
Ca-ycycloalkyl, Ci^alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(Ci^alkyl)- 
aminocarbonyl, aminosulfonyl, Ci^alkylS(0)t, hydroxy, cyano, halogen or amino 
optionally mono- or disubstituted where the substituents are each independently 
selected from CMalkyl, aryl, arylCi^alkyl, Ca-Tcycloalkyl, Ca-Tcycloalkyl-Ci^alkyl, 
Het\ Het^ Het^Ci^alkyl and Het^CMalkyl; 

whereby R9, Rioa and the carbon atoms to which they are attached may also 
form a Ca-Tcycloalkyl radical; 

Riib is hydrogen, Ca-vcycloalkyl, Ci^alkenyl, Cz-ealkynyl, aryl, Het\ Het^ or 
Ci^alkyl optionally substituted with halogen, hydroxy, CMalkylS(=0)i, aryl, 
Ca.ycycloalkyl, Het\ Het^ amino optionally mono- or disubstituted where the 
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substituents are each independently selected fiom Ci^alkyl, aiyl, arylCi^alkyl, 
C3-7cycloalkyl, Ca.vcycloalkylCMalkyl, Het\ Het^, Het'CMalkyl and Het^Ci^alkyl; 
wheieby Rub may be linked to the remainder of the molecule via a sidfonyl 

5 t is zero, one or two; 

Lis -C(=0)-, -OC(=0)-, -NRi2-C(=0)-, -CM:i^alkanediyl-C(=0)-, 
-NRi2-Ci-6alkanediyl-C(=0)-, -S(=0)2-, -0-S(=0)2-, -NR,2-S(=0)2 whereby either the 
C(=0) group or the S(=0)2 group is attached to the NR2 moiety; whereby the 
Ci^alkanediyl moiety is optionally substituted with a substituent selected from 

10 hydroxy, aryl, Het\ and Het^; 

R12 is hydrogen, Ci-ealkyl, Ca^kenyl, arylCi^alkyl, Cs-vcycloalkyl, 
C3.7CycloalkylCi^alkyl, aiyl, Het\ Het'Ci^alkyl, Het^ Het^C^alkyl; and 

R4 is hydrogen, Ci^alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or 
di(Ci^alkyl)aminocarbonyl, Cs-Tcycloalkyl, C2-6alkenyl, C2-6alkynyl, or Ci-ealkyl 

1 5 optionally substituted with one or more substituents selected from aiyl, Het^ Het^ 

C3.7Cycloalkyl, Ci^alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(Ci^alkyl)- 
aminocarbonyl, aminosulfonyl, Ci^alkylS(=0)t, hydroxy, cyano, halogen and amino 
optionally mono- or disubstituted where the substituents are selected from Ci^alkyl, 
aryl, arylCi^alkyl, C3.7cycloalkyl, C3-7cycloalkyl-Ci^alkyl, Het\ Het^, Het^Ci^alkyl 

20 andHet^CMalkyl. 

14. The method according to any one of claims 12 to 13, wherein one or more of the 
following restrictions apply: 

Ri is hydrogen, Het\ Het^, aryl, Het^Ci^alkyl, Het^C^alkyl, aiylCi^alkyl, 
25 more in particular, Ri is a saturated or partially unsaturated monocyclic or bicyclic 
heterocycle having 5 to 8 ring members, which contains one or more heteroatom ring 
members selected from nitrogen, oxygen or sulfur and which is optionally substituted, 
or phenyl optionally substituted with one or more substituents; 

R2 is hydrogen; 

30 L is 'C(=0)-, -0-C(=0)-, -0-Ci^alkanediyl-C(=0)-, more in particular, L is 

-0-C(=0)- or -0-Ci-6alkanediyl-C(=0)-, whereby in each case the C(=0) group is 
attached to the NR2 moiety; 

R3 is arylCi^alkyl, in particular, arylmetfayl, more in particular phenylmethyl; 
Ri is optionally substituted Ci^alkyl, in particular unsubstituted Ci^alkyl or 
35 Ci^alkyl optionally substituted with one or more substituents selected from aryl, Het\ 
Het^, C3-7cycloalkyl and amino optionally mono- or disubstituted where the substituents 
are selected from Ci^alkyl, aryl, Het^ and Het^; 
R6 is hydro^n or methyl; and 
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Rs is hydrogen or methyl. 

15. The method according to any one of claims 12 to 14, wherein 

Ri-L is Het^-0-C(=0),Het^-Ci^anediyl-0-C(=0), aryl-O-Ci^kanediyl- 
5 C(=0)oraryl— C(=0). 

16. The method according to any one of claims 12 to 15, wherein 

NR^Rs is amino, monomethylamino or dimethylamino. 

10 17. The method according to to any one of claims 12 to 16, wherein 

Ri is a Het\ or a Het^Ci-6alkyl, and 

Lis-0-C(=0)-; 

R2 is hydrogpn; 

R3 is phenylmeAyl; 
15 Rf is isobutyl; 

R6 is hydrogen; and 

Rs is hydrogen or methyl. 

18. The method according to any one of claims 12 to 17, wherein compound (9) has 
20 formula (9'"). 




19. The method according to any one of claims 12 to 18, characterized in that 
25 compound of formula (9) is in the form of a salt selected from trifluoroacetate, 
fiunarate, chloroacetate and methanesulfonate. 



20. Use of a compound as claimed in any of claims 7 to 1 1 as an intermediate for 
preparing a retrovirus protease inhibitor of formula (9). 



